Background: With the current World Health Organization (WHO) "Option B+" for prevention of mother to child transmission (PMTCT) of human immunodeficiency virus (HIV), virtual elimination of mother to child transmission (eMTCT) is highly achievable. Aim: The aim of this study is to determine the rate of MTCT of HIV from mothers who started highly active antiretroviral therapy (HAART) for life from diagnosis during pregnancy to the exposed babies who had daily nevirapine in the first 6 weeks of life. Subjects and Methods: HIV positive mothers and their exposed babies who enrolled for the hospital PMTCT protocol from January 1, 2009 to December 31, 2011 were studied. The babies were tested for HIV using deoxyribo nucleic acid polymerase chain reaction test at 6 weeks, and then HIV rapid tests at 18 months. Results: A total of 5,946 booked mothers had HIV testing and counseling (HTC) within the study period. Two hundred and twenty-three (223/5946, 3.7%) were positive, out of which 188 (188/223, 84.3%) enrolled for the PMTCT interventions while 35 (35/223, 15.7%) did not enroll. Three of the enrollees were lost to follow up and two were referred to another PMCT center. Of the remaining 183 enrolled HIV positive mothers, one gave birth to a set of twins, giving a total of 184 exposed babies. There were two cases of intrauterine fetal death of unknown fetal HIV status. None of the 182 remaining babies evaluated for HIV testing tested positive to HIV. Conclusions: With adequate suppression of maternal viral replication with HAART using the WHO Option B+, eMTCT of HIV is achievable in a developing country like Nigeria where infant breastfeeding is a norm.
Introduction
Without prevention of mother to child transmission (PMTCT) interventions, the rate of maternal to child transmission (MTCT) of human immunodeficiency virus (HIV) ranged from 25% to 35%. [1] Transmission can occur in pregnancy, delivery, and during breastfeeding periods. High maternal viral loads, vaginal delivery, prolonged rupture of fetal membranes, low CD4 cell counts, and prolonged breastfeeding were implicated in MTCT of HIV in the era of inadequate maternal viral suppression with antiretroviral monotherapy. [2] [3] [4] [5] Other risk factors include short duration of antiretroviral therapy (ART) before delivery and poor adherence to treatment.
Major breakthroughs in MTCT of HIV started in 1994 when 67% reduction in MTCT of HIV was achieved with antenatal, intra-partum and infant zidovudine (AZT) monotherapy and formula feeding in the acquired immunodeficiency syndrome (AIDS) Clinical Trials Group 076 study. [6] In 1999, 47% reduction was achieved with single-dose nevirapine (sdNVP) simpler regimens (HIVNET 012). [7] Virtual Elimination of Mother-to-Child Transmission of Human Immunodeficiency Virus in Mothers on Highly Active Antiretroviral Therapy in Enugu,
South-Eastern Nigeria
The addition of sdNVP to "Thai AZT Regimen" in 2003, dramatically reduced transmission to only 2-3% in non-breast feeding population with higher MTCT of HIV of about 5-6% in a breastfeeding population. [8] Previously, elective caesarean delivery was often recommended in order to reduce the risk of MTCT when the viral load is detectable or >1000 copies/mL [9, 10] However, with the current era of World Health Organization (WHO) Option B+ for highly active antiretroviral therapy (HAART) -based PMTCT interventions, the benefits of elective caesarean delivery, limiting the rupture of fetal membranes to <4 h duration, and limiting breast feeding to the first 6-12 months of life are doubtful in view of the possibility of maximal viral suppression achievable with the intervention. [11, 12] The current WHO Option B and B+ for HAART -based PMTCT interventions have shown that with adequate suppression of maternal viral replication, virtual elimination of maternal to child transmission (eMTCT) to <2% is achievable by 2015. [13, 14] This option was introduced because replacement infant feeding in developing countries, became a big obstacle because of the associated social, cultural, economic, hygienic, and stigmatization problems. [15] The current WHO Option B and B+ for HAART -based PMTCT interventions whereby breastfeeding is allowed for up to 12 months with the mother on HAART and the infant on daily NVP in the first 6 weeks, is anticipated to have a positive impact on MTCT reduction especially in breastfeeding population like Nigeria. [16] There is a paucity of data in Nigeria on the rate of MTCT of HIV following this new method of PMTCT intervention and there is no study in this regard from the study area. This study therefore aimed at determining the rate of MTCT of HIV from mothers who started HAART for life from diagnosis during pregnancy to the exposed babies who had daily NVP in the first 6 weeks of life.
Subjects and Methods

Setting
Enugu State University Teaching Hospital Parklane (ESUTHP) Enugu is a state owned health institution that evolved from Nursing Home in 1930 for the colonial masters to a teaching hospital status in June 2006. Pregnant women book for antenatal care in this institution only on Thursdays. The women and few of the accompanying husbands were given group HIV counseling in the antenatal hall and their questions answered by the PMTCT nurse counselor. Filled routine investigation forms (including HIV tests for women and their husbands) were given to them. The HIV tests were done the same day by laboratory scientists attached to the departmental side laboratory and the results released to the clients the same day through the PMTCT nurses. Individual counseling was only given to HIV positive mothers and their husbands the same day because of limited manpower and rooms for counseling. The HIV positive clients were given an appointment on the days the PMTCT coordinator runs antenatal clinic. The PMTCT clinic is integrated with the normal antenatal clinic to avoid stigmatization. Enugu state university teaching hospital parklane highly active antiretroviral therapy -based prevention of mother to child transmission protocol.
Inclusion criteria
These included booked HIV positive mothers, who had HAART during pregnancy, labor, and breastfeeding periods. Also included were their HIV exposed babies who had NVP or AZT prophylaxis in their first 6 weeks of life. Exclusion criteria: These involved all unbooked HIV positive women, and all the booked HIV positive women who commenced HAART for <4 months before delivery.
Enugu state university teaching hospital parklane highly active antiretroviral therapy -based prevention of mother to child transmission protocol This ESUTHP HAART-based PMTCT protocol was designed and used in this institution since its activation to a comprehensive HIV/AIDS site in January 1, 2009. The protocol involves routine HIV testing and counseling on the Thursday antenatal booking clinic and also in the labor ward for unbooked mothers presenting in labor, but the mothers have right to opt out. For mothers who tested negative at booking, HIV retesting was scheduled at 28-36 weeks gestation. Partners and family HIV testing and counseling (HTC) were planned for mothers who tested positive at booking or at the 28-36 weeks gestation. Tuberculosis and opportunistic infections screenings together with co-trimoxazole prophylaxis for Pneumocystic carina pneumonia infection were also offered to HIV positive mothers. Other basic antenatal services like tetanus toxoid immunization, intermittent preventive treatment for malaria using sulfadoxine pyrimethamine, and routine drugs were given to women. In addition, they were encouraged to sleep under the insecticide treated nets. The HIV positive mothers were commenced on HAART after 14 weeks of gestation, which they continued on during labor, breastfeeding and also after cessation of breast feeding irrespective of CD4 count levels and clinical staging. The common first line HAART regimen used in the facility were a combination of AZT, lamuvidine (3TC) and NVP when CD4 count was <250 cells/mL; AZT, 3TC and efavirenz (EFV) (when gestational age is >14 weeks); and 3TC, EFV and tenofovir disoproxil fumarate. The HIV exposed babies were given daily NVP from birth till 6 weeks of age. Family planning services were provided for them after delivery and their neonates were offered routine infant immunization. Three trained PMTCT nurses routinely tracked and monitored the HIV positive mothers and their exposed babies through home visits and phone calls. The HIV exposed babies were also followed up on Wednesday clinic by the trained consultant pediatricians. Babies' blood samples were taken to Nnamdi Azikiwe Teaching Hospital Nnewi, Anambra state for HIV deoxyribo nucleic acid polymerase chain reaction (PCR) test at 6 weeks. At 18 months of age, HIV testing was repeated using HIV rapid test at the ESUTHP, Enugu. Furthermore, the antenatal booking registers of the HIV positive mothers and that of the paired case notes of their exposed infants were reviewed and relevant data analyzed by simple proportions and percentages.The study was approved by the relevant ethical committee of the hospital.
Results
A total of 5946 booked mothers had HTC within the study period. Five thousand seven hundred and twenty-three (5723/5946, 96.3%) mothers tested negative to HIV. Two hundred and twenty-three (223/5946, 3.7%) mothers tested positive out of which 188 (188/223, 84.30%) enrolled for the PMTCT interventions while 35 (35/223, 15.70%) did not enroll because they were already receiving antiretroviral drugs in other facilities. Three of the enrollees were lost to follow-up and 2 were referred to another facility for PMTCT on request. The mean age of the patients was 28.8 (4.1), and most (91.3%, 167/183) were ≤35 years, married (97.8%, 179/183), had secondary education (70.5%, 129/183), and multiparous (69.4%, 127/183). Details of the socio-demographic characteristics of the patients were as shown in Table 1 . Of the 183 HIV positive mothers recruited, one gave birth to a set of twins, giving a total of 184 exposed babies. Two HIV positive mothers with singleton gestations had unexplained intrauterine fetal death at term. The HIV status of the stillborn babies was unknown. A total of 166 (90.71%) mothers were delivered vaginally, while 9.3% (n = 3) had a cesarean delivery. Most of the babies (91.8%, 167/182) had exclusive breastfeeding while 5.5% (10/182) were on mixed breastfeeding and 2.7% (5/182) on breast milk substitute.
The HIV testing at 6 weeks for the 182 live births was negative. Four babies that tested negative to HIV testing at 6 weeks died before the age of 18 months following acute illnesses. Two died from acute diarrheal diseases, one from severe malaria, and one from undiagnosed cause. The HIV testing at 18 months for the remaining 178 babies was negative.
Discussion
A total of 182 out of 184 HIV exposed babies (98.9%) tested negative at 18 months. The HIV status of the remaining two exposed babies (1.1%) that died in utero was not evaluated but they were at risk of MTCT of HIV. The results of the present study confirmed that adhering to HAART in pregnancy, labor and during breastfeeding by HIV positive mothers can result in virtual eMTCT of <2% even in developing countries like Nigeria where breastfeeding and vaginal delivery are the norms. The findings of this study is similar to the MTCT rate of 0.0% and 1.1% reported in Ouagadougou, Burkina Faso and Maiduguri, Nigeria, respectively for HIV positive mothers on HAART. [17, 18] In Orlu, Imo state, Nigeria, a MTCT rate of 13.6% was reported in unbooked HIV positive mothers who had no form of ART. [19] Virtual eMTCT of HIV requires simpler, safe, and effective ART regimen like the WHO Option B+ which is a lifelong HAART regimen that can be administered by nurses at the community levels. The WHO Option B+ as currently practiced in the study center has the added advantages of reducing maternal morbidity and mortality, preventing the development of drug resistance, preventing new HIV transmission during breastfeeding and in discordant couples. [15] The overall good result reported in this study could be attributed to the adoption of the WHO Option B+ protocol in addition to the quality of HIV testing and counseling, and follow-up by the PMTCT nursing staff and treatment specialists in the center. HIV viral load and retroviral drug sensitive testing are very important components of ART and should also be made universally accessible as well as HAART to every HIV positive mothers. This will help in monitoring maternal response to ARV drugs and ultimately the suppression of maternal viral replication, which is the goal of any modern PMTCT intervention strategy. [14, 15] Maternal HAART initiated during pregnancy and continued through breastfeeding periods and for life as done in this study has been proven to be a culturally acceptable and non-stigmatizing safe breastfeeding option in the developing countries where safe water, electricity and uninterrupted supplies of breast-milk substitutes are not always available. [15] In view of the possibility of "window period" associated with HIV infection, re-testing for HIV at 28-36 weeks gestation was done for all the mothers who had tested negative at booking. The challenges of PMTCT observed in this report included the absence of facilities for measuring maternal viral load, which determines the extent of suppression of maternal viral replication, and also lack of the infant PCR diagnostic test, which necessitated referral to another center for early diagnosis of pediatric HIV infections.
The limitations of this study include the fact that it involved only the HIV positive women that booked for antenatal care in the tertiary institution. These women are likely to be wealthier and more educated than the general population and hence more likely to adhere to HAART and other PMTCT interventions. The sample size of 184 for the exposed babies seems small to make generalization to the entire population. The data on infant feeding methods was based on maternal recall, and hence we cannot exclude the possibility of recall bias.
Conclusion/Recommendation
With adequate provision of HAART to all HIV infected pregnant women for life, virtual elimination of MTCT and thus pediatric HIV infections is possible in a society where infant breast feeding and vaginal delivery are the norms. Government commitment and financial support are critical for future sustainability of the currently United States of American government-driven HIV/AIDS projects.
